an extraordinary property of this source is the occurrence of ∼ 12 year nearly periodic outbursts in its optical flux (Sillanpää et al. 1996a) . Ever since this finding and its likely explanation in terms of a binary super-massive black hole (SMBH) system where the major flares are attributed to the secondary SMBH striking the accretion disc around the primary one (Sillanpää et al. 1988 , but see Villforth et al. (2010) ), it has been a prime target for multi-wavelength observations. OJ 287 has been monitored both intensively and extensively across the electromagnetic spectrum during the times of its expected outbursts (Valtonen & Sillanpää 2011; Valtonen et al. 2016; Gupta et al. 2017; Rakshit et al. 2017 , and references therein). The early intensive observations revealed a double flare (Sillanpää et al. 1996b , see also Hudec et al. (2013) ) and the SMBH binary model was refined and improved by incorporating inputs from these observations (Lehto & Valtonen 1996; Valtonen et al. 2006) . These have led to attempts to predict and explain the emission properties (e.g. Pihajoki et al. 2013; Pihajoki 2016) and derive constraints on the system related to general relativistic effects such as loss of orbital energy through gravitational radiation (Valtonen et al. 2016) .
Apart from the ∼12 y periodic feature, other periodic features have been claimed Bhatta et al. 2016; Sandrinelli et al. 2016; Pihajoki, Valtonen, & Ciprini 2013) . Although other models have been proposed, none of them have been as successful as the binary SMBH picture in term of predicting the occurrence of the flares at ∼ 12 years periodicity (Valtonen, Ciprini, & Lehto 2012; Valtonen & Sillanpää 2011 , and references therein); also see Villforth et al. (2010) .
Apart from these photometric observations, the jet kinematics, multi-wavelength light curves, and polarization properties of OJ 287 have been studied in detail to understand the jet properties and the locations of flaring regions. Studies at radio energies using high resolution Very Large Baseline Array (VLBA) radio maps suggest a wobbling parsec-scale jet (Tateyama & Kingham 2004; Agudo et al. 2011; Moór et al. 2011 ) with changes in projected jet-position-angle of > 100
• (Hodgson et al. 2017 ). In the optical, OJ 287 shows a preferred position angle in polarization, indicating the presence of both a steady core and a chaotic jet component (Villforth et al. 2010 ).
On the other hand, correlation studies between γ-ray and radio emission show significant correlations with flaring episodes often associated with the ejection of superluminal components from stationary knots, located at parsec scales down the jet and seen in VLBA maps (Agudo et al. 2011; Sawada-Satoh et al. 2015; Hodgson et al. 2017) . A similar location of a flaring region was inferred from the broadband SED modeling during a 2009 flare by Kushwaha, Sahayanathan, & Singh (2013) .
Here, we present a correlation analysis of multi-wavelength (MW) observations of OJ 287 made before, during, and after its recent flaring in December 2015, which was predicted by the binary SMBH model , and claimed to be the result of the impact of the secondary SMBH on the accretion disk of the primary. Valtonen et al. (2016) has already shown that the timing of this flare can provide a remarkably improved value of primary SMBH spin to 0.313 ± 0.01, apart from producing values for the mass of the primary SMBH to be (1.83 ± 0.01) × 10 10 M ⊙ and that of the secondary to be (1.5 ± 0.1) × 10 8 M ⊙ , along with an orbital eccentricity of 0.700±0.001. Additionally, they also performed a preliminary modeling of the light curves and degree of polarization following Pihajoki (2016) and suggested that the X-ray emission is primarily non-thermal in origin. Intensive observations and intra-night variability during this period at optical energies have also been presented along with polarization data (Gupta et al. 2017; Rakshit et al. 2017) . Our focus here is on what may be learned from MW emission and trying to understand the putative impact's effect on MW emissions. We note that our observations extend through 2016 May, well beyond those discussed in Valtonen et al. (2016) .
The paper is organized into five sections with §2 summarizing the MW data we have compiled and the procedures associated with them. The MW cross-correlation analyses and SEDs details and results are presented in §3. The implications of these results and a discussion is presented in §4, with our conclusions given in §5. A ΛCDM cosmology with H 0 = 69.6 km s
0.286 and Ω Λ = 0.714 is assumed for calculation of physical quantities.
MULTI-WAVELENGTH DATA AND REDUCTION
The MW data used here belongs both to publicly available data archives (X-ray, γ-ray. radio and a part of NIR-optical-UV measurements) as well as observations we made in the optical/NIR at specific observatories across the globe.
Fermi γ-ray Data
The γ-ray data belong to the Fermi-LAT (Large Area Telescope), an imaging telescope sensitive to photons with energies from 20 MeV to > 300 GeV (Atwood et al. 2009 ). Except for TOO observations, it is normally operated in all-sky scanning mode, covering the entire sky every ∼3
hours. The LAT data being used here belong to one such normal operation mode from 15 October 2015 to 24 May 2016 (MJD: 57310 -57560) . The data were analyzed following the recommended procedures for the latest PASS8 instrument response function data with the Fermi Science Tool version v10r0p5.
Our analysis considered only events between energies 0.1 E 300 GeV, categorized as "ev-class=128, evtype=3" and within the maximum zenith angle of 90
• from a circular region of interest (ROI) of 15 • centered on the source. These events were further filtered with the appropriate good time intervals using the recommended criteria "(DATA QUAL>0)&&(LAT CONFIG==1)"
to ensure that the instrument operation was in the normal scientific mode. The likely effects of these cuts and selections, as well as the presence of other sources in the ROI, were incorporated by generating an exposure map on the ROI and an additional annulus of 10 • around it. We then modeled these events using 'unbinned likelihood analysis' with an input source model file from the 3rd LAT catalog (3FGL -gll psc v16.fit; Acero et al. 2015) . The Galactic and isotropic extragalactic contributions were accounted for by using the respective templates, gll iem v06.fits and iso P8R2 SOURCE V6 v06.txt file provided by the instrument team. A significance criterion of 3σ, corresponding to a TS (Test Statistic) value of ∼ 10 has been used for source detection.
We generated the daily γ-ray light curve following the above-mentioned procedures. The source was modeled with a log-parabola γ-ray spectrum while the default models, as used in the 3FGL catalog, were used for the rest of the sources in the input model file. For SEDs, the selected time intervals were further divided into logarithmic energy bins and a power-law model was used for each bin to extract the source flux. The γ-ray light curve is given in the top panel of Figure 1 .
2.2 Swift X-ray and UV/Optical Data X-ray: All the Swift-XRT observations taken during this period for OJ 287 were made in the photon counting (PC) pointed mode. Accordingly, the data files were first processed using the latest CALDB files via the xrtpipeline task with the default parameters. The events associated with the source and background regions, suitable for estimation of physical quantities of interest, were extracted using the xselect task with a circular source region of 47.2 ′′ (90% PSF, Moretti et al. 2005 ) and an annular region free of source contamination, respectively. None of the observations were found to have a count rate 0.5 counts/s, which would have required pile-up corrections. The effects of selections, cuts, and instrument operation related biases were estimated by generating an ancillary response file through the xrtmkarf task. Finally, we derived the flux assuming a powerlaw model with neutral hydrogen (nH) column density along the source direction fixed to the Galactic value of 2.38 × 10 20 cm −2 using the corresponding axillary files within XSPEC. The second panel of Figure 1 displays the Swift X-ray data reduced in this fashion. In this study we have utilized only level 2 image mode data from UVOT in all filters (V, B, U, UVW1, UVM2, UVW2) in which the image is directly accumulated onboard, discarding the photon timing information so as to reduce the telemetry volume. We have used the standard procedure given on the Swift website 1 using the uvotmaghist task of the heasoft package for data reduction.
Swift/UVOT source counts were extracted from a circular region of radius 5 arcsec, centred on the source position. The background counts were estimated from a nearby larger, source free, circular region of radius 20 arcsec. The source OJ 287 fluxes corresponding to the six optical/UV filters were corrected for Galactic reddening (E(B−V) = 0.019 mag; Schlegel, Finkbeiner, & Davis 1998) . We have used equation (2) of Roming et al. (2009) to calculate the galactic extinction corrected flux of each spectral band. The third panel of Figure 1 shows the Swift/UVOT light curves.
Optical and Near-Infrared Data
Photometry: The bulk of the optical and near-infrared (NIR) photometric data we display here were taken at 11 observatories around the world in B, V, R, I, J and K bands, though the coverage is best in the R, B and V bands. The details of the telescopes from which we collected data in Bulgaria (3 telescopes), Chile (SMARTS 2 ), Georgia, India, Japan, Serbia, and USA (2 telescopes), and how those data were reduced are presented in Gupta et al. (2017) . We have now included photometric data from St. Petersburg University from the 70 cm telescope in Crimea and the 40 cm telescope in St. Petersburg Observatory, both equipped with nearly identical imaging photometerspolarimeters. The reduction of those observations is discussed in Larionov et al. (2008) .
The photometric data were corrected for extinction following Schlafly & Finkbeiner (2011) with an E(B-V) value of 0.0280 ± 0.0008 while the magnitude to flux conversion was performed using the zero point fluxes from Bessell, Castelli, & Plez (1998) . These data are shown in the fourth through eighth rows of Figure 1 . Although we do not display separate symbols for different observatories, one can see from Gupta et al. (2017) that whenever there are multiple measurements made at close times the agreements are excellent, and the same holds true for the new optical data that has been incorporated in this paper.
Polarimetry:
We have obtained a substantial amount of polarimetric data from the St. Petersberg and Crimean telescopes. Polarimetric observations were performed using two Savart plates rotated by 45
• relative to each another. By swapping the plates, the observer can obtain the relative Stokes q and u parameters from the two split images of each source in the field (Larionov et al. 2008 ). Instrumental polarization was found via stars located near the object under the assumption that their radiation is unpolarized. This is indicated also by the low level of extinction in the direction of OJ 287 (A V = 0.077 mag; Schlafly & Finkbeiner 2011).
Additional polarimetric data for the same period have been taken from the public archive of the Steward Observatory of the University of Arizona. The details of this program and analysis procedures are discussed in Smith et al. (2009) 3 . These polarization data are presented in the second and third panels of Figure 2 . We note that during periods of overlap the fractional polarization measurements agree extremely well, as do the polarization angles when the ±nπ ambiguity is taken into consideration.
Radio data
Radio data at 15 GHz are taken from the public archive of Owens Valley Radio Observatory (OVRO). The observations were made using the 40 meter single dish radio telescope under the project Monitoring of Fermi Blazars 4 . The OVRO telescope monitors Fermi detected blazars north of 20
• declination (Healey et al. 2008) . The bottom panel of Figure 1 displays these radio data.
Multi-wavelength Light Curves
The resulting MW light curves are shown in Figure 1 . Significant variability can be seen all across the electromagnetic spectrum with the optical-IR showing very prominent variations. The X-ray band is not very well sampled, but within the span of observations, it appears to reflect the changes seen in the optical-IR light curves, at least during the first half of the period. The γ-ray band also shows significant variations, but to the eye, they appear to be only roughly correlated with the optical-IR bands, while the sparsely sampled radio data show relatively smooth variations without any obvious connection to the other bands.
The polarization data show that there are at least two distinctly different types of flares coming from the source. The main flare at MJD 57361 which, according to the SMBH binary model, corresponds to the impact of the secondary on the primary's disk, evinces a relatively low polarization fraction (PD 11%), that differs little from that in the preceding quiescent period (see Fig. 3 in Valtonen et al. 2016) . During its decay phase, the polarization angle (PA) undergoes a large swing Almost all these flares until the second strong optical-NIR flare on MJD 57450 are associated with significant change in PA ( 90 • ) and PD both. We lack sufficient polarization coverage during the significant flare peaking at MJD 57378 but it is known to be highly polarized (30-40%; Fig. 3 of Valtonen et al. 2016 ). On the other hand, the flare around MJD 57400 is similar in its polarization properties to the strongest flare around MJD 57361, with a significant swing in PA, but only small fluctuations around a modest value of PD. The subsequent flares at MJD 57435 and the very large one at MJD 57450 both show strong increments in PD, but the former corresponds to a slower swing in PA while the latter shows nothing detectable in that regard. We note that the flare at MJD 57435 does correspond to a single point excursion in the γ-ray flux. However, the strongest values of PD, exceeding 30%, are measured around MJD 57464 when the PA is nearly constant and only a small flare in overall flux is seen. The final significant flare in this period is at MJD 57490 and again the PD is low and variable, but the PA is essentially steady. It is certainly reasonable to take the flares with low PD to arise from predominantly thermal processes, while those with high PD may be associated with non-thermal, presumably jet-based, fluctuations (see also Valtonen et al. 2016 ).
SPECTRAL AND TEMPORAL VARIABILITY ANALYSIS AND RESULTS
To better understand the MW emission of OJ 287, we have performed cross-correlations between different bands and have examined the SEDs as a function of time. The former analysis contains imprints of particle acceleration and radiative cooling in different bands, while the latter helps us ascertain the nature of the emission processes and perhaps separate thermal from non-thermal emission components.
MW Cross-correlation Analysis
At the start of our observing campaign in September 2015, OJ 287 was in a low flux state. A strong outburst event started on November 14, 2015 which peaked on December 5, 2015 (MJD 57361). It is the first predicted outburst of the binary SMBH model and was detected and discussed by Valtonen et al. (2016) . After this outburst until the end of our monitoring campaign, which lasted through May 2016, the blazar showed multiple flares at intervals averaging ∼25 days. So the source is seen in several flare, pre-flare, and post-flare states over the course of eight months.
To look for lags between MW bands we performed a cross-correlation analysis using the ztransformed discrete correlation function (ZDCF) method (Alexander 1997 (Alexander , 2013 ) which works with both regularly and irregularly sampled data. In case of irregular sampling, the effects of nonuniformity and sparse sampling are accounted for by using equal population binning and Fisher's z-transform. Since by default, the method uses 11 data pairs per time bin, the duration for the correlation analysis chosen in this work is a compromise between the available number of data fluxes. For each pair of simulated light curves, the correlation coefficients are estimated and then transformed to the z-space via (Alexander 1997 (Alexander , 2013 )
where r and ρ are, respectively, the bin correlation coefficient and the unknown population correlation coefficient. For ρ, it uses an ansatz ρ = r to estimate the mean and variance of z (Alexander 2013, for more details). In the z-space, the transformed quantities are distributed normally. Thus, the error is estimated and finally transformed back to the correlation space providing 1σ errors on the coefficients.
The first three vertical sets of panels in Figure 3 show these correlations plotted as DCFs of: γ−ray vs optical (both V and R bands); γ−ray vs NIR (J); optical (V) vs optical (R); NIR (J) vs NIR (K); and optical (R) vs NIR (J). They were computed using the ZDCF method for three temporal segments chosen to illustrate different phases of the light curves: MJDs 57339-57371, 57371-57415, and 57415-57460, respectively denoted as Segments 1, 2, and 3 in Fig.   1 . The fourth column of panels shows the DCFs between other bands for which we have enough measurements during some of these segments. The errors on the coefficients are derived from 1000 realizations of each light curve pair. The corresponding lag values are reported in Table 1 where a '-' entry means not enough DCF points were available to derive lag values. A positive lag value between light curves in two different bands, labeled "LC1 vs LC2" in Fig. 3 and Table 1 means that LC2 emission lags LC1, while a negative value would have LC2 leading LC1. We note that all nominal lags are within 1σ of 0.
Spectral Energy Distributions
In Figure ible portions. The overall broad enhancement in the optical/UV can be explained as the "big blue bump" arising from the multi-colour emission from the accretion disc (Sun & Malkan 1989; Raiteri et al. 2007 ) of the primary SMBH. The very high mass of the SMBH implies rather low accretion disc temperatures, and the modest redshift further lowers the peak wavelength of observed quasi-thermal emission (see SED modelling in §4). The additional flux in the visible causing the break between the optical and UV portions of the SED could correspond to a contribution from bremsstrahlung (Valtonen et al. 2016 ) with some flux arising from a "little blue bump" from emission lines (Raiteri et al. 2007; Gupta et al. 2017) , though of course those are not strong in BL Lacs. The blue bump in the SED of OJ 287 does not appear to have been discussed previously and is hard to relate to jet activity (e.g. Valtonen, Ciprini, & Lehto 2012) and thus is a strong indication of a quasi-thermal, presumably, accretion disc, component. The modelling of the optical flare fluxes during the first portion of this light curve that was carried out by Valtonen et al. (2016) indicates the presence of an underlying component that is not obviously related to the jet and we may be detecting its spectrum through this filter photometry. While not uncommon in FSRQs (e.g. Raiteri et al. 2007; Ghisellini et al. 2017) , to our knowledge, such a feature has not been seen previously in any BL Lac object.
In Figure 5 , we present the NIR-optical SEDs from pre-major flare SMARTS measurements taken between MJD 56365 (2013 Mar 14) and MJD 57184 (2015 Jun 11). At the beginning of this period there is only a slight excess of the optical flux above the extrapolation of the NIR fluxes, but In Figure 6 , we present the MW broadband SEDs (see §4 for modelling) integrated over two different epochs: the flare (F) SED (MJD: 57359-57363) data were obtained when OJ 287 had simultaneous high fluxes in all the bands (excluding radio) and the quiescent (Q) SED (MJD:
57455-57469) that reflects a period when it was faint in the γ-rays and rather steady in the optical-UV bands. Interestingly, the γ-ray SEDs are very different from the previously published jet SEDs (e.g. Kushwaha, Sahayanathan, & Singh 2013; Seta et al. 2009 ) and show harder spectra with a clear shift in the location of the peak at γ-ray energies. Also, the optical polarization associated with the first flare is low (< 11%; Valtonen et al. 2016 ) compared to previous flares (Agudo et al. 2012) or some of the flares following that one (see Fig. 2 ) when significant rises are seen in optical bands.
DISCUSSION
We have performed a multi-wavelength correlation and spectral analysis of one of the high activity periods of OJ 287 in December 2015, which was predicted to occur (e.g. Valtonen & Sillanpää 2011) , and is argued to be a result of the impact of a secondary SMBH on the primary's accretion disk (Valtonen et al. 2016 , and references therein; see more below). The multi-band correlation analyses were performed only for the periods when the data cadence available for both light curves were reasonably informative. However, the insufficiency of the sampling is clearly visible for several cross-band correlations (see Table 1 ). Despite this limitation, during temporal Segments 1 and 2 (MJD 57339-57415) when the data cadence is quite good, the results in Fig. 3 suggest that the variations between the NIR and γ-ray bands are simultaneous within the observational cadence.
However, this is not the case for the γ-V/R/J correlations during the Segment 3 (MJD 57415-57460). The delays/lags suggested for that period by Fig. 3 are ambiguous, as while variations are seen in both γ-ray and optical-NIR bands, the light curves do not appear to be well correlated (Fig. 1) . Further, the DCF values, even at the nominal delayed peaks in that segment, are rather low (DCF 0.5) and hence are formally non-significant and thus, not quoted in Table 1 . During Segment 3 there is a strong flare in the NIR-UV bands peaking at MJD 57450 that is nearly as powerful as the main flare in most of those bands, but it has no apparent X-ray or γ-ray counterpart and also has a much higher optical polarization than does the first flare, indicating a significant difference in its origin. In between these two strong NIR-optical flares (peak MJDs: 57365 and 57450), there are several other flares and almost all are associated with a significant change in PA ( 90 • ) and PD, indicating the presence of organized magnetic fields.
In the spectral domain, the detailed NIR-UV SEDs produced during the entire duration of the observations when sufficient data are available across these bands show clear signatures of breaks between the NIR-visible and visible-UV spectra. The broad peak through the visible and UV part of the spectrum is good evidence for the presence of variable thermal accretion disc emission here making a significant contribution to the total flux although it is normally overwhelmed by the boosted jet emission in BL Lacs. In addition, the visible excess above the big blue bump may be attributed to bremsstrahlung (e.g. see Valtonen & Wiik 2012; Valtonen et al. 2016) , and perhaps, some emission from a weak broad line region. Further, the γ-ray portions of the two broad MW SEDs (see Fig. 6 ), are relatively flat (though quite noisy) and show a shift in the location of the peak of the SED at γ-rays, compared to the previously published SEDs (Kushwaha, Sahayanathan, & Singh 2013; Seta et al. 2009 , see also Valtonen, Ciprini, & Lehto (2012) ) for which the emission has been claimed to originate at parsec-scales down the jet (Kushwaha, Sahayan 2013; Agudo et al. 2012 ).
The first optical flare, peaking on MJD 57361 corresponds to the ∼ 12 year near-periodicity discovered in the source over two decades ago. AGNs, in general, are believed to be comprised of several important constituents, including SMBH(s), accretion disc, corona, and, relativistic jets in the case of radio-loud sources, with possibly dynamically important magnetic fields. Hence, a quasi-periodicity can, in general, result from many processes in addition to the proposed binary SMBH model (Lehto & Valtonen 1996) . One such process is jet precession, and it has been claimed in 3.5 cm radio observations of OJ 287 (Tateyama & Kingham 2004) , but recent and better observations rather suggest a wobbling jet (Agudo et al. 2012 ). Other possible sources for the substantial variations on a decade-like timescale include a precessing disk and thus, jet (e.g. Katz 1997 ), perturbations in the inner part of the accretion disk (e.g. Liu, Zhao, & Wu 2006; Wang et al. 2014) , coherent helical motion of blobs in the jet (Camenzind & Krockenberger 1992; Mohan & Mangalam 2015) , and magnetic field related origins such as "magnetic breathing" (Villforth et al. 2010 , discussion and references therein). However, in a jet precession related origin, one expects similar light curve profiles in all bands and SEDs similar to those observed for the jet emission previously. Thus, although VLBA observations suggest the possibility of a precessing jet (Tateyama & Kingham 2004; Agudo et al. 2012 ) at parsec-scales, the appearance of a likely thermal signature bump does not fit this picture well. Hence, we disfavor jet precession as the likely process for the ∼ 12 years quasi-periodic variability, though it could be responsible for much longer time-scale variations as argued in Valtonen & Wiik (2012 , see also Villforth et al. (2010 ).
Similarly, for a magnetic field dominated origin, the spectra are expected to be completely nonthermal in nature.
A low PD in the case of jet/magnetic origin of the flare can result from the presence of sub- The apparent simultaneous variability across the entire accessible electromagnetic spectrum (with the exception of the radio, where long lags are expected) during the flare period and most of the rest of these observations suggest that the observed quasi-thermal and non-thermal emission are either co-spatial or within a light-day or so apart from the disk. As OJ 287 is a blazar, the non-thermal emission can be associated with the jet of the primary, or even the secondary, SMBH.
The latter has been argued to be probably aligned with the spin axis of the primary SMBH, and hence, should also have its putative jet pointed close toward us (Valtonen et al. 2016) . On the other hand, the inferred simultaneous variability and the hard γ-ray spectra compared to those measured previously (e.g. Kushwaha, Sahayanathan, & Singh 2013) , along with a shift in the SED peak, favors a leptonic origin of the second SED bump emission, with γ-rays resulting from IC of emission line photons, i.e., the little blue bump (optical-UV) that was never seen in previous studies.
As shown in Fig. 6 , modelling of SEDs with a one-zone model, assuming synchrotron and IC scattering of both synchrotron and little blue bump photons from a broken power-law particle distribution, can successfully reproduce the observed broadband SEDs at the two epochs (e.g. see Kushwaha, Sahayanathan, & Singh 2013 , for more details on the modelling approach). In such one-zone models, the optically thin synchrotron (NIR-optical) and SSC (X-ray spectrum, away from the peak of the SED) emissions reflect the instantaneous particle spectrum. Thus the particle spectrum before the break is derived from the X-ray data, but due to thermal contamination at the NIR-optical part, we have used the quiescent state particle index from a previous study of the OJ 287 by Kushwaha, Sahayanathan, & Singh (2013) , whose approach we follow here. For an assumed particle spectrum, emission region size, and jet angle to the line of sight (θ), the flux due to IC of external field before the peak of the SED is (in a delta function approximation for the IC and synchrotron emission)
where Γ, δ (= [Γ(1 − cosθ)] −1 ), K, and ν ⋆ are respectively, the jet bulk Lorentz factor, Dopper factor, particle normalization, and the photon field for the IC scattering (little blue bump) with p and q (see below) being the indices before and after the break (γ b ) in the particle spectrum.
Similarly, the synchrotron flux after the SED peak in the optical-NIR region is
where B is the magnetic field in the emission region and the SED peak of the synchrotron emission is related to Larmor frequency (ν L ) by
Thus, for a given δ, K can be estimated using Eqn. 1 for a given observed flux at a γ-ray energy while constraining γ b by demanding the location of the SED peak below NIR K-band using Eqn. 3.
With this, the magnetic field can be derived using Eqn. 2 such that the sum of synchrotron and thermal contribution reproduces the observed break at the NIR-optical part and the X-ray spectrum by SSC. We choose a δ value so that the system remains in equipartition 5 . The corresponding model parameters for the assumed particle spectrum are given in Table 2 where the size of the emission region has been kept the same for both flare and quiescent epochs. Due to the onset of the KleinNishina effect for the IC emission, the γ-ray spectra is essentially independent of the assumed NIR-optical particle spectrum. For the NIR-optical part of the SED, the non-thermal and thermal contributions are constrained so that the sum of those contributions does not exceed the observed data during the "F" state at NIR bands (K). However, for the "Q" state, due to lack of any data in NIR-bands then, we have simply scaled down the synchrotron part as well as the thermal part of the emission. The accretion-disk portion of the SED, on the other hand, is reproduced employing multi-temperature blackbody emission from the primary SMBH (M ≃ 1.8 × 10 10 M ⊙ ) assuming a 10% accretion efficiency. Our modelling suggests that the accretion rate is modestly temporally variable; however, one needs better constraints on the non-thermal contributions to more precisely estimate the accretion rates. Additionally, the simultaneous MW variability along with 5 particle energy density equals magnetic energy density Size of the emission region: 3 × 10 16 cm Jet angle to the line of sight: 3 • Minimum and maximum electron Lorentz factor: 40, 3 × 10 4 * in units of electron rest mass energy * * particle-energy-density/magnetic-energy-density γ-rays arising from IC scattering of the little blue bump photons also constrain the location of the emission region to sub-parsec scales, i.e., within the line emission region, contrary to previous inferences of origin at parsec scales (Hodgson et al. 2017; Kushwaha, Sahayanathan, & Singh 2013; Agudo et al. 2012) . Furthermore, for the given parameters, the IC of a putative 250 K blackbody field (Kushwaha, Sahayanathan, & Singh 2013 ) makes a negligible contribution. Bremsstrahlung, and/or an additional synchrotron component, being broadband emission, would not lead to the structure seen in the NIR, where the I-band excess is most likely the Hα line-emission at the redshift of OJ 287, (e.g. Raiteri et al. (2007) for the J-band excess in 3C 454.3).
The near periodic occurrence of optical outbursts from OJ 287 every ∼12 years and the associated multi-wavelength variability makes it an outstanding candidate for increasing our understanding of various aspects of disc-jet connections, other jet processes and various proposed models for them (e.g. Villforth et al. 2010 , and discussion therein), even if it is an apparently unique case.
Since the times of the flares can be predicted, observations can be scheduled for maximum possible coverage across the electromagnetic spectrum, which is much more difficult to do for normal blazars with their erratic fluctuations. The multi-wavelength variability data, including optical polarization information, presented here, along with that taken elsewhere for part of this flare (see Valtonen et al. 2016; Gupta et al. 2017) , as well as for past and future outbursts, promise to answer some of the current issues related to understanding jets and accretion discs.
CONCLUSIONS
We performed a multi-wavelength spectral and temporal correlation analyses of emission from OJ 287 associated with its recent bright optical flaring activity observed in December 2015. The MW light curves from December 2015 -May 2016 show significant activity in all bands, most promi-cadences whenever there are sufficient data to properly estimate the lags.
In the spectral domain, several new features were observed in the NIR-UV and gamma-ray bands that have not been seen in previous studies of this source nor even in any other BL Lac source. Most importantly, the NIR-optical-UV SEDs show bumps in the NIR-optical and optical-UV with hints of excess in the I-band. The NIR-optical bump is consistent with a multi-temperature accretion disc emission from the primary SMBH of mass ∼ 1.8 × 10 10 M ⊙ , while the optical-UV bump seems consistent with line emission, probably a result of the observed heightened disc emission. Interestingly, the broadband SEDs extracted during a high activity state and a low activity state are also quite different from those of previously studied LAT-band SEDs at low and high states of OJ 287. Compared to previous SEDs, the present SEDs show hardening and a shift in the SED peak at γ-rays. The shift and a harder γ-ray spectrum are consistent with IC scattering of photons from the little-blue-bump, i.e., line-emission. This, along with the lack of any apparent lags between bands, suggest that the dominant emission region, at least during this period, is located at sub-parsec scales and so within the broad line region. The likely thermal bump in the visible/UV, which can be traced back to MJD 56439 using available NIR-optical data, coupled with the simultaneous multi-wavelength variability and relatively weak γ-ray emission seen during the period MJD 57310-57560 that we have focused upon here, favor the already well supported binary SMBH model.
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